treated and control uninjected BALB/c mice during the course of a 10-month period, and these cell suspensions were tested for the release of infectious murine leukemia viruses. Endogenous ecotropic and xenotropic murine leukemia viruses were expresse in pristane-treated mice during the latter part of the tumor induction period, in those cell populations in which transformed plasma cells appear, namely, peritoneal exudate cells and thoracic lymph node cells. The significance of preferential expression of both ecotropic and xenotropic murine leukemia virus in target cell populations following the administration of a carcinogen is discussed in terms of the possible formation of an oncogenic variant virus. Plasmacytomas are readily induced in the inbred BALB/c mouse by intraperitoneal implantation of a variety of physical and chemical agents (1) . Such agents cause granulomata to form on the peritoneal surface (1) , and it is in these granulomata that tumors develop (2) . Because the tumors characteristically produce monoclonal immunoglobulins, this experimental mouse model has been extensively studied (3) since it was described in 1959 (4) .
Considerable evidence has accumulated which points to an association between induced murine plasmacytomas and RNA tumor viruses. Intracisternal type A particles have been repeatedly observed by electron microscopy in primary and transplanted plasmacytomas (1) . Although such particles possess many of the biochemical characteristics of RNA tumor viruses (5, 6) , their biological activity remains unknown (1, 5, 6) . Budding and extracellular type C particles, which are the etiological agent in a number of vertebrate lymphoid tumors (7), have also been described in primary, transplanted, and tissueculture-adapted plasmacytomas (1) . Three serologically distinct populations of type C particles have been demonstrated in primary and transplanted plasmacytomas by immunoelectron microscopy (8) , one population bearing Gross-type murine leukemia viral envelope antigens (VEAs), another population bearing a "unique" type-specific viral envelope antigen (xVEA), the third population bearing neither of these two types of VEAs. xVEA+ type C particles have been termed murine myeloma-associated viruses (9) and have also been described in spontaneously transformed clones derived from BALB/c 3T3 mouse embryo cells (9) . The host range of a number of xVEA+ viruses isolated from different sources has been determined and various tropisms have been found. Thus, N-tropic [growing The publication costs of this article were defrayed in part by page charge payment. This article must therefore be hereby marked "advertisement" in accordance with 18 (11) ] xVEA+ isolates have all been described (9, 12) . In addition, type C viruses produced by two different tissue-culture-adapted plasmacytoma cell lines have been reported to have NB-tropism (13, 14) , i.e., similar growth in Fv-1 n and Fv-1 bb mouse cells (10) .
What is not known is the significance of this mixed population of murine leukemia viruses (MuLVs). Are samples was substantially higher in the experimental group than in the control group, being more pronounced for B-tropic MuLV than N-tropic MuLV (Fig. 1) . The difference in the two groups was due principally to a marked increase in virus isolation and in virus titer in both thoracic lymph node cells and peritoneal exudate cells at 32 weeks and in the peritoneal cells at 50 weeks (Fig. 2) . Thus, ecotropic MuLV is expressed in those cell populations in which transformed cells occur. Of the 36 peritoneal cell samples obtained from pristane-primed mice from 28 to 50 weeks, 22 were positive for ecotropic MuLV (15 were positive for both N-and B-tropic MuLV; 7 were positive for B-tropic MuLV alone), while only 3 of 22 control peritoneal cell samples were virus positive (all 3 were N-tropic isolates, with a mean viral titer under 10 plaque-forming units). The dip in titer in both N-tropic and B-tropic MuLV, seen at 39 weeks ( Figs. 1 and 2 ), does not appear to be an artifact because it represents data from 25 experimental cell samples and 24 control cell samples. Xenotropic MuLV Expression. Infectious xenotropic MuLV was detected in both experimental and control mice. However, the percentage of virus-positive samples was consistently higher in pristane-treated mice, and xenotropic MuLV was isolated from these mice throughout the observation period (Fig. 1) . In control mice, xenotropic MuLV could not be detected in any of the 40 samples obtained at 28 weeks, 32 weeks, and 39 weeks (Fig. 1) . The majority of viral isolations were made from peritoneal exudate cells in both groups of mice. Because the total number of such cells was characteristically greater in pristane-primed mice than in control mice (mean counts 29 X 106 and 5 X 106, respectively), it follows that more xenotropic MuLV is released into the peritoneal cavity of pristane-primed mice than into that of control mice. DISCUSSION An important development of recent years has been the discovery that the DNA of normal mouse cells contains sequences coding for the components of a family of MuLVs (19, 20) . These include ecotropic viruses, which grow only in mouse and rat cells, and xenotropic viruses, which replicate in cells from a variety of heterologous species, but which do not normally infect mouse cells (11, 21) . The expression of such endogenous MuLVs varies from mouse strain to mouse strain. That there may be a causal relationship between endogenous viral expression and the occurrence of lymphoreticular tumors is evident from studies in AKR mice (22, 23) . In this strain, high titers of infectious ecotropic MuLV are present from infancy and there is a high spontaneous incidence of thymic lymphomas (23) . Endogenous MuLVs may also exert their oncogenic potential under certain circumstances in strains of mice that have a low spontaneous incidence of lymphoreticular tumors and that normally express little or no infectious MuLV. For example, we have studied such mice, in which reticulum cell neoplasms develop following the experimental induction of a graft-versus-host reaction (24) . We have shown that the immunological disorder is associated with an enhanced expression of infectious ecotropic MuLV (25) and that the viral population includes an oncogenic member (26) , which appears to be etiologically involved in the subsequent tumor development (16) .
In BALB/c mice, which are of the Fv-1bb genotype, infectious ecotropic MuLV is rarely detectable before 20 weeks of age; thereafter, first N-tropic, then B-tropic MuLV become expressed in a gradually increasing proportion of mice, but in low titer, at least during the first year (25, 27) . Isolation of xenotropic MuLV from the spleen of 10-month old BALB/c mice has also been reported (28) . In our study, the mean titers of both (35) . In the absence of pristane priming, the Abelson virus induces nonthymic lymphosarcomas (34) .
If endogenous MuLVs are etiologically involved in tumor induction in the murine plasmacytoma model, such a finding could be highly relevant for human tumorigenesis. Endogenous RNA tumor viruses probably also exist in man, because viral proteins are found in both normal and neoplastic human tissues (36) . Environmental factors, many of them chemical, are now thought to be involved in a substantial proportion of human cancers (37) and could well trigger the oncogenic expression of these virogenes.
